Perspective here has been much publicity and controversy about the role of dabigatran in the prevention of embolic stroke in those with atrial fibrillation since the landmark RE-LY (Randomized Evaluation of LongTerm Anticoagulation Therapy) trial was published in September 2009. 1 In this perspective, we provide a critical appraisal of the original trial and highlight some concerns ("use"), review some of the issues about bleeding and inappropriate selection of patients ("misuse"), and detail some of the heated and unique politics around its attempted listing on the Pharmaceutical Benefits Scheme (PBS) in Australia ("abuse").
Use of dabigatran
A rigorous critical appraisal of the RE-LY trial reveals a few concerns. Selection bias: Just under a third of participants enrolled in the trial had a CHADS 2 (congestive heart failure, hypertension, age у 75 years, diabetes, 1 point each; prior stroke or transient ischaemic attack [TIA], 2 points) score of 0 or 1. These people have a low risk of embolism (0.5%-1.7% per year) 2 and are a group where the use of anticoagulation is considered as an option, and an "individualised" approach is recommended. 3 Including low-risk participants for whom warfarin may be of marginal net benefit but who still carry the bleeding risk is likely to bias results in favour of dabigatran; this affects the internal validity of the trial, not just the generalisability. Effect of co-interventions: About 40% of participants in the trial were concurrently taking aspirin and half of these (20%) continued to take aspirin throughout the trial. Given the evidence that the combination of aspirin and warfarin increases the risk of bleeding and is only recommended in the setting of prosthetic valves, 4 this would potentially have increased the risk of bleeding in the warfarin group. Although limited evidence would suggest that this risk may not be differential between warfarin and dabigatran, 5 the rate of major bleeding in the RE-LY trial (over 3% per year) is higher than the 1%-1.5% per year usually expected. Adverse events: The original trial showed a significantly increased risk of myocardial infarction (MI) in the dabigatran group with a relative risk of 1.38 (95% CI, 1.0-1.9, P = 0.048) compared with warfarin. Although it was noted that this was increased, it was described as being of uncertain significance. Revised outcomes were published for the RE-LY trial and included 28 previously unreported silent MIs, which tipped the balance away from the dabigatran group and reduced the relative risk to 1.27 (95% CI, 0.94-1.71, P = 0.12). Nevertheless, a recent meta-analysis pooling seven trials of dabigatran found a statistically increased risk of MI or acute coronary syndrome, with a pooled odds ratio of 1.33 (95% CI, 1.03-1.71, P = 0.03), and this remained significant even with the revised outcome figures. 6 It is important to note that the increased risk of MI was seen even with 20%-40% of people in the RE-LY trial taking aspirin; the rate might have been even higher if participants had not been taking aspirin. In practice, however, physicians do not coprescribe dabigatran and aspirin, and there is an assumption that dabigatran will also provide equivalent protection for coronary artery disease, which is not supported by the data. There was also a significantly increased risk of gastrointestinal haemorrhage. Neither of these increased risks (MI and gastrointestinal bleeding) was included in the marketing summary that was sent out as part of the patient familiarisation program (PFP).
Generalisability:
The population in the RE-LY trial overrepresented those with a previous stroke or TIA (about 20%) and underrepresented those with a previous MI (about 17%). In a typical older community cohort, one would expect prior MI to be about twice as prevalent as prior stroke or TIA. In generalising the results of the trial to a broader population, one might expect the absolute increase in cardiac risk with dabigatran to be even higher.
Conclusion:
These issues all feed into a bias in favour of dabigatran, causing its benefit to be overstated when generalising to a broader population.
Misuse of dabigatran
Examples have already been published of patients who were in a stable condition while taking warfarin and who were switched to dabigatran with ensuing major bleeds. 7 The United States Food and Drug Administration is also evaluating postmarketing reports of serious bleeding events in patients taking dabigatran. A number of issues need to be considered in deciding who is appropriate for dabigatran.
Stability on warfarin:
Patients with a stable condition while taking warfarin, with no adverse events, should probably continue taking it. Two separate economic analyses show that where the international normalised ratio (INR) is therapeutic over 65%-70% of the time, the incremental cost-effectiveness ratio increases, making warfarin more cost-effective than dabigatran.
8,9
Risk of bleeding: The effects of dabigatran cannot be pharmacologically reversed, but given that it is about onethird protein bound, it can be dialysed in patients with renal impairment, with about 60% removed after 2-3 hours of dialysis. Work on an antidote is in process. Those who bleed while taking dabigatran are usually supported until the drug clears sufficiently from the system, unlike rivaroxaban or warfarin, which can be reversed with prothrombin complex concentrate or vitamin K, respectively. A number of issues need to be considered before using dabigatran routinely in clinical practice
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a similar protective effect against cardiac and neurological risk. Those with moderate to high underlying cardiac risk must be considered for concomitant aspirin, although this must be weighed with the higher risk of bleeding, particularly gastrointestinal bleeding, with dabigatran. Elderly patients: Dabigatran is renally excreted and must be used with caution in those with impaired renal function (estimated glomerular filtration rate [eGFR], 30-50 mL/min) and is contraindicated in those with renal failure (eGFR, < 30 mL/min). Elderly patients also have changes in lean body mass that are not captured in the eGFR. Interacting drugs: Although dabigatran has a wide therapeutic range, it is a prodrug that is metabolised by the P-glycoprotein transporter, and hence drugs that interact with P-glycoprotein can increase dabigatran concentrations (eg, macrolides, amiodarone and verapamil) or reduce them (eg, rifampicin, carbamazepine and phenytoin). These considerations are especially important in the elderly. Conclusion: Issues such as stability on warfarin, high risk of bleeding or cardiovascular disease, altered renal function and interactions with other drugs should be weighed when considering prescription of dabigatran, especially in the elderly.
Abuse of dabigatran
The potential market and profits for dabigatran are large; this provides considerable incentive to aggressively market a new product and has led to some heated politics, perhaps more extreme than any seen to date. We describe the politics and marketing of dabigatran in Australia as an example. Listing on the PBS: In Australia alone, the Pharmaceutical Benefits Advisory Committee (PBAC) predicted costs to the PBS of over $100 million by the 5th year after the introduction of dabigatran, although there would be some savings with a reduction in INR testing. The PBAC recommended the listing of dabigatran but noted: "The listing of dabigatran may also result in patients at low risk currently managed on aspirin or no treatment being unnecessarily transferred to dabigatran at a much higher cost." 11 Given the potentially significant financial impact of listing dabigatran and concerns about its place in the treatment of atrial fibrillation, the Minister for Health recommended a review of anticoagulant therapies in atrial fibrillation before any listing, with broad terms of reference that incorporated minimising harm, improving health outcomes, modifying health systems delivery and monitoring cost. This generated unprecedented criticism of the government. 12 The proposed method of listing is possibly the cause of this criticism. The listing as "streamlined authority" means no phone call to regulating authorities is required. The PBAC itself admitted an inability to control prescribing: "Medicare Australia would not be able to enforce compliance with the risk factors under the requested 'streamlined' authority."
11
Familiarisation programs: A PFP is designed with "the aim of allowing the medical profession to evaluate and become familiar with the product". 13 Normally the medication would be limited to specialists in a particular field, with dispensing at hospital pharmacies. In the case of dabigatran, Boehringer Ingelheim launched an extensive outreach to general practitioners, shouldering the cost of dabigatran for 10 patients per GP until such time as the PBS approves the listing. In addition, copies of promotional material were sent to every registered medical practitioner in Australia, including hospital residents and advanced trainees. This went far beyond the usual scope of a PFP and could not be considered in keeping with the spirit of a PFP, but it did not formally breach the Medicines Australia guidelines. Web campaign: Boehringer Ingelheim launched a website called "vote against stroke", which encouraged people to write to their member of parliament to protest the delay in approving dabigatran. This was seen as unduly coercive and was heavily criticised by the media and public, forcing the company to shut down the website.
14 Conclusion: The marketing of dabigatran exemplifies a much broader marketing strategy than that usually seen in PFPs, and requires GPs to be much more informed about the evidence base.
Summary
The tale of dabigatran sounds some cautionary notes about proper critical appraisal of new randomised controlled trials, care in deciding on the generalisability of results, judicious screening of patients and lessons about the politics around increasingly lucrative drugs. The old lesson of caveat utilitor still holds: let the user beware!
